


















, $F(T)$ $\{x\in C:x=Tx\}$
,
, [2, 3, 4, 5, 19, 20, 21, 22, 23, 25, 26, 27, 28] Hilbert
Banach
, Nakajo-Takahashi [17], Matsushita-Takahashi




, $E$ Banach , $E^{*}$ $E$ , $\langle y,$ $x.\rangle$ $x^{*}\in$
$E^{*}$ $y\in E$ $x_{n}arrow x$ $\{x_{n}\}$ $x$ ,
$\lim_{narrow\infty}x_{n}=x$ $x_{n}$ $x$ $\mathbb{R}$ $\mathbb{R}^{+}$ ,
, $\mathbb{N}$
Banach $E$ $\Vert x\Vert=\Vert y\Vert=1,$ $x\neq y$ $x,$ $y\in E$
$\Vert x+y\Vert/2<1$ Banach $E$ ,
$x,y\in E,$ $\lambda\in(0,1)$ $\Vert x\Vert=\Vert y\Vert=\Vert(1-\lambda)x+\lambda y\Vert$ , $x=y$
$B_{r}=\{v\in E :\Vert v\Vert\leq r\}$ Banach $E$ ,
$\epsilon>0$ , $\Vert x-y\Vert\geq\epsilon$ $x,$ $y\in B_{1}$ $\Vert x+y\Vert/2\leq 1-\delta$
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$\delta>0$ Banach ,
$x\in E$
$Jx=\{x^{*}\in E^{*} : \langle x, x^{*}\rangle=\Vert x\Vert^{2}=\Vert x^{*}\Vert^{2}\}$
$E$ $2^{B^{*}}$ $J$ $E$ Hahn-Banach
, $Jx\neq\emptyset$ $x\in E$ $S_{1}=\{v\in E:\Vert v\Vert=1\}$
, Banach $E$ Gateaux ($E$ )
$x,$ $y\in S_{1}$
$\lim_{arrow 0}\frac{\Vert x+ty\Vert-\Vert x\Vert}{t}$ (1)
$E$ , $J$ : $Earrow E$ ,
, $E$ , $E^{*}$ $*$
$C$ Banach ,
$x\in E$ ,
$\Vert x-x_{0}\Vert=\min_{y\in C}\Vert x-y\Vert$
$C$
$x_{0}$ , $P_{C}x=x_{0}$ $P_{C}$ $E$
$C$ $x$ $E$ $u$ $C$ , $u=P_{C}x$
$(u-y,$ $J(x-u)\rangle\geq 0$ (2)
$y\in C$ ([29] )
, $S$ commutative semigroup , $B(S)$ $S$
Banach , supremum-norm , $X$ $B(S)$
, $s\in S$ $f\in B(S)$ , $l_{*}f\in B(S)$
$(l_{s}f)(t)=f(s+t)$ , $t\in S$
$l_{l}^{*}$
$\ell$ $\mu\in X^{*}$ , $\mu(f)$ $\mu$ $f\in X$
, $\mu(f)$ $\mu_{t}(f(t))$ $\int f(t)d\mu(t)$ $X$ 1 ,
$X$
$\mu$ $\Vert\mu\Vert=\mu(1)=1$ $X$ mean $X$
$l_{\iota^{-}}$invariant , $l,(X)\subset X$ $s\in S$
, $s\in S$ $f\in X$ $\mu(\ell_{s}f)=\mu(f)$ , $X$
mean $\mu$ invariant $s\in S$ , point evaluation $\delta_{s}$ $\delta.(f)=f(s)$
$f\in B(S)$ point evaluations
$S$ finite mean $S$ finite mean $B(S)$ 1
$X$ mean
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$C$ Banach $E$ $f$ $S$ $E$ ,
$\{f(x):t\in S\}$ $X$ $B(S)$
$1\in X$ $s\in S$ $l_{l}$ -invariant , $x^{*}\in E^{*}$
, $t\mapsto(f(t),$ $x^{*}\rangle$ $X$ , $X$ mean $\mu$
$\langle f_{\mu},y\rangle=\mu_{\iota}\langle f(s),y\rangle$ $y\in E^{*}$ $f_{\mu}\in C$ ([25, $10|)$
$C$ Banach $E$ $C$ $C$ $S=$
$\{T(s) :s\in S\}$ (i),(ii) , $S=\{T(s) :s\in S\}$ $C$ nonexpansive
semigroup
(i) $T(s+t)=T(s)T(t)$ $t,$ $s\in S$ ;
(ii) $\Vert T(s)x-T(s)y\Vert\leq\Vert x-y\Vert$ $x,$ $y\in C$ $s\in S$
, $F(S)$ $\{T(s):s\in S\}$ ,
$F(S)= \bigcap_{c\in S}F(T(s))$
$C$ Banach $E$ $S=\{T(t) :t\in S\}$ $C$
nonexpansive semigroup $F(S)$ $x\in C$
$\{T(t)x:t\in S\}$ $X$ $B(S)$
$1\in X$ $s\in S$ $l_{s}$ -invariant , $x\in C$ $x$ . $\in E^{*}$
, $t\mapsto\langle T(t)x,$ $x\rangle$ $X$ $x$ $C$ , $X$
mean $\mu$ $\langle T_{\mu}x,$ $y\rangle=\mu.\langle T(s)x,$ $y\rangle$ $y\in E^{r}$
$T_{\mu}$ : $Carrow C$ ([25, $10|)$ , $T_{\mu}$ $C$ $C$ nonexpansive mapping
$x\in F(S)$ $x=x$
3. HYBRID METHOD
, , hybrid method
$E$ Banach , $C$ $E$
$T$ Banach $C$ $C$




$C_{n}=\{z\in C:\Vert y_{n}-z||\leq\Vert x_{n}-z\Vert\}$ ,
$Q_{n}=\{z\in C:\langle x_{n}-z,x_{1}-x_{n})\geq 0\}$ ,
$x_{n+1}=P_{C_{\hslash}\cap Q_{\hslash}}(x_{1})$ , $(n\in \mathbb{N})$ .
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$0\leq\alpha_{n}\leq 1$ , $P_{C_{\mathfrak{n}}\cap Q_{n}}$ Hilbert $H$ $C_{n}\cap Q_{n}$
Hilbert , hybrid method
Banach , Matsushita-Takahashi [14, 15]
( [1] )
, Nakajo-Takahashi $[17|$ , Xu [30] hybrid method
, Banach :
$x_{1}=x\in C$ ,
$C_{n}=$ co$\{z\in C: \Vert z-Tz\Vert\leq t_{n}\Vert x_{n}-Tx_{n}\Vert\}$ ,
$Q_{n}=\{z\in C:\langle x_{n}-z, Jx-Jx_{n}\rangle\geq 0\}$ ,
$x_{n+1}=\Pi_{C_{\hslash}\cap Q_{\hslash}}(x_{1})$ , $(n\in \mathbb{N})$ .
, $0<t_{n}<1$ , $\Pi_{C_{n}\cap Q_{n}}$ $E$ $C_{n}\cap Q_{n}$ Nakajo-




$C_{n}=\overline{co}\{z\in C:\Vert z-Tz\Vert\leq t_{n}\Vert x_{n}-Tx_{n}\Vert\}$ ,
$Q_{n}=\{z\in C:(x_{n}-z,$ $J(x-x_{n})\rangle\geq 0\}$ ,
$x_{n+1}=P_{C_{\hslash}\cap Q_{n}}(x_{1})$ , $(n\in \mathbb{N})$ .
, $0<t_{n}<1$ , $P_{C_{n}\cap Q_{n}}$ $E$ $C_{n}\cap Q_{n}$
Matsushita-Takahashi [16] ,
4.
, hybrid method ,
, ( $[6|$ )
Lemma 4.1 ([6]). $C$ Banach $E$
$S$ , $S=\{T(t):t\in S\}$ $F(S)\neq\emptyset$ $C$
$X$ $B(S)$ $1\in X$ $s\in S$ $\ell_{*}$-invariant
, $x\in C$ $x^{*}\in E^{r}$ , $t\mapsto\langle T(t)x,$ $x^{r}\rangle$ $X$
$\{\mu_{n}\}$ $s\in S$ $\lim_{narrow\infty}\Vert\mu_{n}-l_{l}^{*}\mu_{n}\Vert=0$ $X$ means
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, $\{T_{\mu_{n}}\}$ $x\in C$ $x^{*}\in B^{*}$
$(T_{\mu_{l\iota}}x,$ $x.\rangle=(\mu_{n})_{t}\langle T(t)x,$ $x^{r}\rangle$
$C$ $\{x_{n}\}$ :
$x_{1}=x\in C$ ,
$C_{n}=\overline{co}\{z\in C:\Vert z-T_{\mu_{\hslash}}z\Vert\leq t_{n}\Vert x_{n}-T_{\mu_{n}}x_{n}\Vert\}$ ,
$D_{n}=\{z\in C:\langle x_{n}-z, J(x-x_{n})\rangle\geq 0\}$,
$:x_{n+1}=P_{C_{n}\cap D_{n}}(x_{1})$ $(n\in \mathbb{N})$ . (3)
$P_{C_{n}\cap Q_{n}}$ $E$ $C_{n}\cap Q_{n}$ , $\{t_{n}\}$ $0<t_{n}<1$
, $t_{n}arrow 0$ $\{x_{n}\}$ well-defined
Bruck[8] ,
Lemma 4.2 ([81). $C$ Banach $E$
, $r$ , $\gamma:[0, \infty)arrow[0, \infty)$ $\gamma(0)=0$
,
$\gamma(\Vert T(\sum_{j=0}^{n}\lambda_{j}x_{j})-\sum_{j=0}^{n}\lambda_{j}Tx_{j}\Vert)\leq_{0}\max_{\leq j\leq k\leq n}(\Vert x_{j}-x_{k}\Vert-\Vert Tx_{j}-Tx_{k}\Vert)$
$n\in N,$ $\{\lambda_{i}\}_{=0}^{n}\in\Delta_{n},$ $\{x_{i}\}_{1=0}^{n}\subset C\cap B_{f},$ $T\in Lip(C, 1)$
, $\Delta_{n}=\{\{\lambda_{0}, \lambda_{1}, \lambda_{2}, \ldots, \lambda_{n}\}:0\leq\lambda_{i}(0\leq i\leq n), \sum_{=0}^{n}\lambda_{i}=1\}$
, $B_{f}=\{z\in E:\Vert z\Vert\leq r\}$ , Lip$(C, 1)$ $C$ $E$
[21, 2] ( $[10|$ ).
Lemma 4.3. $C$ Banach $E$ $S$
, $S=\{T(t):t\in S\}$ $F(S)\neq\emptyset$ $C$ $X$
$B(S)$ $1\in X$ $s\in S$ $l_{*}$ -invariant ,
$x\in C$ $x^{*}\in E$ , $t\mapsto(T(t)x,$ $x^{*}\rangle$ $X$ $\{\mu_{n}\}$
$s\in S$ $\lim_{narrow\infty}\Vert\mu_{n}-\ell_{s}^{*}p_{n}\Vert=0$ $X$ means
, $\{T_{\mu_{n}}\}$ $x\in C$ $x^{*}\in E^{*}$
$\langle T_{\mu_{\hslash}}x,$ $x^{*}\rangle=(\mu_{n})_{t}\langle T(t)x,$ $x^{*}\rangle$
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$C$ , $r,$ $C$ $w,$ $t\in S$
$\lim_{narrow\infty}\sup_{y\in D_{r}}\Vert T_{\mu_{n}}y-T(t)T_{\mu_{n}}y\Vert=0$ ,
, $D_{r}=\{z\in C$ : $\Vert z-w\Vert\leq r\}$
Lemma 4.1 , Lemmas 4.2, 4.3 $([6|$
)
Theorem 4.4 ([6]). $C$ Banach $E$
$S$ , $S=\{T(t):t\in S\}$ $C$ $X$ $B(S)$
$1\in X$ $s\in S$ $l_{\epsilon}$ -invariant , $x\in C$
$X^{*}\in E^{*}$ , $t\mapsto\langle T(t)x,$ $x^{*}\rangle$ $X$ $\{\mu_{n}\}$ $s\in S$
$\lim_{narrow\infty}\Vert\mu_{n}-l_{*}^{r}\mu_{\mathfrak{n}}\Vert=0$ $X$ means , $\{T_{\mu_{\hslash}}\}$




$C_{n}=\overline{co}\{z\in C:\Vert z-T_{\mu_{\hslash}}z\Vert\leq t_{n}\Vert x_{n}-T_{\mu_{n}}x_{n}\Vert\}$ ,
$D_{n}=\{z\in C:\langle x_{n}-z, J(x-x_{n})\rangle\geq 0\}$ ,
$x_{n+1}=P_{C_{n}\cap D_{n}}(x_{1})$ $(n\in \mathbb{N})$ . (4)
$P_{C_{n}\cap Q_{n}}$ $E$ $C_{n}\cap Q_{n}$ , $\{t_{n}\}$ $0<t_{n}<1$




, $E$ Banach $C$ $E$
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Theorem 5.1. $T$ $C$ $C$ , $x$ $C$ $\{x_{n}\}$
$x_{1}=x\in C$ ,
$C_{n}= \overline{co}1^{z\in C:}\Vert z-\frac{1}{n}\sum_{i=1}^{n}T^{i}z\Vert\leq t_{n}\Vert x_{n}-\frac{1}{n}\sum_{i=1}^{n}T^{i}x_{n}\Vert\}$ ,
$D_{n}=\{z\in C:\langle x_{n}-z, J(x-x_{n})\rangle\geq 0\}$ ,
$x_{n+1}=P_{C_{R}\cap D_{n}}(x_{1})$ $(n\in \mathbb{N})$ . (5)
$P_{C_{n}\cap Q_{n}}$ $E$ $C_{n}\cap Q_{n}$ , $\{t_{n}\}$ $0<t_{n}<1$
, $t_{n}arrow 0$ $\{x_{n}\}$ $P_{F(T)}x$ $P_{F(T)}$
$E$ $F(T)$
Theorem 5.2. $T$ $C$ $C$ , $x$ $C$ $\{q_{n_{\dagger}m}$ : $n,$ $m\in \mathbb{N}\}$
$F$ $q_{n,m}\geq 0,$ $\sum_{m=0}^{\infty}q_{n,m}=1$ $n\in \mathbb{N}$ , $\lim_{n}\sum_{m=0}^{\infty}|q_{n,m+1}-q_{n,m}|=$
$0$ $\{x_{n}\}$
$x_{1}=x\in C$ ,
$C_{n}= \overline{co}\{z\in C:\Vert z-\sum_{m=0}^{\infty}q_{n,m}T^{m}z\Vert\leq t_{n}\Vert x_{n}-\sum_{m=0}^{\infty}q_{n,m}T^{m}x_{n}\Vert\}$ ,
$D_{n}=\{z\in C:\langle x_{n}-z, J(x-x_{n})\rangle\geq 0\}$,
$x_{n+1}=P_{C_{\mathfrak{n}}\cap D_{n}}(x_{1})$ $(n\in \mathbb{N})$ . (6)
$P_{C_{n}\cap Q_{n}}$ $E$ $C_{n}\cap Q_{n}$ , $\{t_{n}\}$ $0<t_{n}<1$
, $t_{n}arrow 0$ $\{x_{n}\}$ $P_{F(T)}x$ $P_{F(T)}$
$E$ $F(T)$
Theorem 5.3. $U,T$ $C$ $C$ $UT=TU$ , $x$ $C$
$\{x_{n}\}$
$x_{1}=x\in C$,
$C_{n}= \overline{co}\{z\in C:\Vert z-\frac{1}{(n+1)^{2}}\sum_{j=0}^{n}T^{i}U^{j}z\Vert\leq t_{n}\Vert x_{n}-\frac{1}{(n+1)^{2}}\sum_{1,j=0}^{n}T^{i}U^{j}x_{n}\Vert\}$ ,
$D_{n}=\{z\in C:\langle x_{n}-z, J(x-x_{n})\rangle\geq 0\}$ ,
$x_{n+1}=P_{C_{\hslash}\cap D_{n}}(x_{1})$ $(n\in \mathbb{N})$ . (7)
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$P_{C_{n}\cap Q_{n}}$ $E$ $C_{n}\cap Q_{n}$ , $\{t_{n}\}$ $0<t_{n}<1$
, $t_{n}arrow 0$ $\{x_{n}\}$ $P_{F(T)\cap F(U)^{X}}$
$P_{F(T)\cap F(U)}$ $E$ $F(T)\cap F(U)$
$C$ $E$ , $S=\{T(t):t\in[0, \infty)\}$ $C$ $C$
, $S$ $C$ one-parameter nonexpansive
semigroup :
(1) $t\in[0,$ $\infty)$ $T(t)$ ,
(2) $T(0)=I$ ;
(3) $T(t+s)=T(t)T(s)$ $t,$ $s\in[0, \infty)$ ;
(4) $x\in C$ $t\mapsto T(t)x$
Theorem 5.4. $S=\{T(t) :t\in[0, \infty)\}$ $C$ one-parameter nonexpansive semi-
group $t\mapsto\langle T(t)x,$ $x^{*}\rangle$ $t\mapsto\Vert T(t)x-y\Vert$ $x,y\in C$ $x^{*}\in E^{*}$ $F$
$x$ $C$ , $\{s_{n}\}$ $s_{n}arrow\infty$
$\{x_{n}\}$
$x_{1}=x\in C$,
$C_{n}=\overline{co}\{z\in C$ : $\Vert z-\frac{1}{s_{n}}/0\iota_{n_{T(t)zdt\Vert}}\leq t_{n}\Vert x_{n}-\frac{1}{s_{n}}/0s_{n_{T(t)x_{n}dt\Vert}}\}$,
$D_{n}=\{z\in C:\langle x_{n}-z, J(x-x_{n})\rangle\geq 0\}$ ,
$x_{n+1}=P_{C_{n}\cap D_{n}}(x_{1})$ $(n\in \mathbb{N})$ . (8)
$P_{C_{n}\cap Q_{n}}$ $E$ $C_{n}\cap Q_{n}$ , $\{t_{n}\}$ $0<t_{n}<1$
, $t_{n}arrow 0$ $\{x_{n}\}$ $P_{F(S)}x$ $P_{F(S)}$
$E$ $F(S)$
Theorem 5.5. $S=\{T(t) :t\in[0, \infty)\}$ Theorem5.4 , $x$ $C$
$\{r_{n}\}$ $r_{n}arrow 0$ $\{x_{n}\}$
$x_{1}=x\in C$,
$C_{\mathfrak{n}}=\overline{co}\{z\in C$ : $\Vert z-r_{n}/o^{\infty}e^{-r_{n}}{}^{t}T(t)zdt\Vert\leq t_{n}\Vert x_{n}-r_{n}/0\infty e^{-r_{n}}{}^{t}T(t)x_{n}dt\Vert\}$,
$D_{n}=\{z\in C:\langle x_{n}-z, J(x-x_{n})\rangle\geq 0\}$ ,
$x_{n+1}=P_{C_{n}\cap D_{n}}(x_{1})$ $(n\in \mathbb{N})$ . (9)
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$P_{C_{n}\cap Q_{n}}$ $E$ $C_{n}\cap Q_{n}$ , $\{t_{n}\}$ $0<t_{n}<1$
, $t_{n}arrow 0$ $\{x_{n}\}$ $P_{F(S)}x$ $P_{F(S)}$
$E$ $F(S)$
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